Abstract: The aim of this article is the evaluation of P-FGM
Introduction
Along with increasing development of industry, improving the industrial devices and expanding the high power engines in Aerospace industries, Reactors, Turbines and other machines, the materials with high thermal resistance have been identified. In previous years, the net ceramic materials were utilizing in aerospace industry with high performance degree. These materials were good insulations but did not have enough resistance against the residual stresses. Solving this problem, the composite layers were used. On the other hand, the thermal stresses caused the layering phenomenon, due to aforementioned reasons designing a compound material with high thermal and mechanical resistivity found necessity. During the recent years, the different theories have been suggested for plate buckling behavior. The Classic Plate Theory (CPT) showed the acceptable results for thin plates without considering the transverse shear effects. Javaheri 
FG plates
Functionally graded materials are defined via the volume percentage variation. The Exponential function, or sigmoidal one or power law have been used for explanation of functionally graded material properties. Consider a FG plate that the x and y coordinates are given, the coordinate z is begun from the middle plate towards the thickness. In this plate the properties of material are different from the up and under plates. Delale and Erdogan In 1983 showed that the effect of Poisson ratio comparing the Young's modulus is minimal on strain so the Poisson ratio assumed constant for FG plates. Young's modulus along the FG plate's thickness in P-FGM, E-FGM and S-FGM models are Power law, Exponential and sigmoidal bases respectively.
P-FGM Model
In this situation, the power law function describes the volume percentage, where the p is material index and h is the plate thickness.
(
Fig2. P-FGM model FGM simulation in ABAQUS
Based on equation 1 the Elasticity Modulus amount for Al/Al2O3 along the various thicknesses was driven upon to table 1. The thickness assumed 1 mm, the Aluminum Elasticity Modulus and the Poisson ratio are 70GP and 0.3 respectively, Elasticity Modulus of Alumina and its Poisson ratio are 380 GP and 0.3 respectively. 
Table1. Elasticity Modulus Amount in Various Thicknesses
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Plate modelling in ABAQUS
At first, a plate with dimension based on table 2 was generated and after that, the material based on table 1 elasticity modulus was made. a composite plate with 20 layer was considered and layers divided in equal parts. The load type is buckling and the load was selected as shell edge. Finaly the surface was meshed.
Obtained results of ABAQUS and its compareing with analytic solution
The results are compared with analytic results (Thai and Choi 2012) for validation. For Simplifying the problem in table 2 the critical buckling load turned dimensionless and the number of layers considered 20. (2) Where Ncr is the critical buckling force and Em is the Elasticity modulus of Aluminum. 
Plate with material index zero (p=0)
In this state the obtained results of ABAQUS are closer to analytic solution, when then a/h ratio decreases, the amount of non-dimensional critical buckling load calculated by ABAQUS gets far from the analytic amount. The most amunt of error occurs when the a/h=5, the originated error maybe origins from the ABAQUS weakness.
Graph1. The effect of a/h ratio changes on non-dimensional critical buckling load (N)
Considering the graph 1, increasing the a/h, the critical buckling load increases and when the plate are thinner the results close to the analytic solution.
Plate with material index 0.5 (p= 0.5) When the p < 1 the changes nearby the ceramic surface is more and when p > 1 the changes near the metal surface is more. Considering that, ABAQUS cannot calculate the critical buckling load and this weakness will be more obvious when the a/h ratio be more. 
